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Abstract 
The European Commission’s Directorate-General for Internal Market, Industry, 
Entrepreneurship and SMEs (DG GROW), with the scientific support by the European 
Commission Joint Research Centre (JRC), assesses the Performance of Small and Medium 
Enterprises in Europe, depending on the performance in the ten principles of: (1) 
Entrepreneurship, (2) ‘Second chance’, (3) ‘Think small first’, (4) ‘Responsive 
administration’, (5) State aid & public procurement, (6) Access to finance, (7) Single 
market, (8) Skills and innovation, (9) Environment, and (10) Internationalisation. This 
JRC technical report adopts a consensus clustering methodology to group European 
countries in 3 Clusters, based on similar performance in these principles. It tests the 
robustness of the 2017 by exploring Cluster results across dimensions and using data 
from previous years (2012 and 2015) to see how the clusters’ structure changed over 
time. It uses Cluster analyses and its changes as an  stepping stone to identify countries 
and indicators that can changed. It also identifies dimensions and indicators that 
experienced the highest changes. Both approaches identify similar dimensions. Finally, it 
explores the correlation of SBA dimensions with economic performance, namely value 
added and employment in SMEs. Although not strong nor significant relationships are 
found, countries from same cluster are normally closer to each other in the economic 
outcomes- SBA dimensions space.  
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1 Introduction 
In 2008 the EU Council of Ministers has officially endorsed the Small Business Act for 
Europe (SBA), recognizing the central role of the Small and Medium Enterprises (SMEs) 
in the EU28 economy and aiming to improve the overall approach to entrepreneurship 
specific to the SMEs. Since 2008 the European Commission’s Directorate-General for 
Internal Market, Industry, Entrepreneurship and SMEs (DG GROW) produces the SME 
Performance Review. That review incorporates, among others, the SBA country fact 
sheets whose main purpose is to describe the performance of the SMEs across the EU28 
MSs. It uses quantitative indicators that cover the broad range of ten SBA principles: (1) 
Entrepreneurship, (2) ‘Second chance’, (3) ‘Think small first’, (4) ‘Responsive 
administration’, (5) State aid & public procurement, (6) Access to finance, (7) Single 
market, (8) Skills and innovation, (9) Environment, and (10) Internationalisation. Due to 
statistical affinities between indicators included in the principles: (3) ‘Think small first’ 
and (4) ‘Responsive administration’, combined with a small number of indicators within 
the former principle, both of them have been merged into a single statistical dimension. 
Consequently, the ten aforementioned SBA principles are framed into nine dimensions, 
each populated with four up to twelve indicators (per principle).  
Since 2011, the SBA Fact sheets are produced by DG GROW with scientific support by the 
Joint Research Centre (JRC). The monitoring and statistical support for the last edition, 
the 2017, has been recently published (Ghisetti & de Pedraza 2017).  
This report adopts a consensus clustering methodology to group European countries into 
Clusters, based on similar performance in the above nine principles. It studies Cluster 
analyses’ robustness across dimension and time. It explores if Cluster analyses can be 
used as a stepping stone to provide realistic benchmarks and examples for useful advice 
and better performance. It also explores the relationship between SBA dimensions and 
economic performance. The approach lead to several useful conclusion but it is subject to 
several limitations that are detailed in each section. The report is structured as follows. 
Section 2 summarizes the methodology used to group of 28 EU Member States (MS), 
namely, consensus Cluster analysis. 
Section 3 is devoted to identification and analysis of the three identified Clusters to 
highlight the common features as well as the main differences that characterize each of 
them. The performance throughout the principles of the SBA Fact sheets is analysed by 
comparing Cluster dimensions with the EU average and by exploring how each Cluster 
performs in each dimension. It is concluded that the EU average may not always be the 
appropriate benchmark and that clustering results are robust across dimensions.  
Section 4 follows DG GROW request to use Cluster analyses and Cluster changes as a 
stepping stone to identify specific indicators where quick improvements are feasible. It 
first tests for Cluster robustness across time and explore in more detail some countries 
that have improved and moved to a “better” (or “worse”) cluster. It explores these 
countries deeper, identifies dimensions where they have experienced better 
improvements and explores those dimensions at the indicator level. It identifies quick 
changing indicators capable of fast improvements. Using the whole group of countries, it 
identifies indicators where fast changes where more frequent. Both exercises identify 
similar indicators.  
Section 5 explores the relationship between clusters, dimensions and economic variables, 
namely value added and employment in SMEs. Although, in general, weak correlations 
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between dimensions and economic variables are found, countries in each clusters are 
generally grouped in similar places in the figures, indirectly confirming the goodness of 
the cluster analysis performed. 
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2 Consensus Cluster methodology: identification  of similar 
countries in the SBA 
 
In order to group together countries that are similar in their SBA performance, this report 
makes use of a robust consensus Cluster analysis. This follows the same methdology 
already discussed in the previous report (Ghisetti et al., 2017). 
To shortly recap this approach, the methodology allows to identfy robust clusters of 
countries based on the SME scoreboard, which measures the performance of the EU28 
countries across 9 dimensions: 
1. Entrepreneurship 
2. Second chance 
3. Think small first & Responsive administration 
4. State aid & Public procurement 
5. Access to finance 
6. Single market 
7. Skills & Innovation 
8. Environment 
9. Internationalization 
The so called ‘robust clustering’ is a Cluster analysis performed on 10 scenarios to assess 
how it is likely that country x and country z are found to belong to the same Cluster. The 
intuition is that the higher the number of times country x and z are paired in the 10 
scenarios, the better is the robustness of the Cluster excercise. Or, in other words, the 
Cluster is robust when it preserves its integrity after some degree of variation 
isintroduced in the data. In the current framework, the variation is introduced through 
the 10 scenarios, by removing one by one the dimensions considered for the analysis. 
More precisely, the 1st scenario is the one in which the Cluster Analysis on the 28 EU MS 
is performed on all the 9 dimensions of the SBA framework. This is the reference 
scenario, as it is the most complete one given that it includes all the 9 dimensions. 
The results, summarized in the dendogram reported into Figure 1, outline the presence of 
the following 31 clusters of countries: 
1. Cluster 1: Austria, Belgium, Germany, Slovenia, Portugal, Denmark, Ireland, 
Finland, United Kingdom, Sweden and the Netherlands  
2. Cluster 2: Bulgaria, Poland, Romania, Estonia, Latvia, Lithuania, Hungary, France, 
Cyprus, Malta, Czech Republic, Luxembourg, Hungary and Slovakia;  
3. Cluster 3: Greece, Italy, Spain. 
 
  
                                           
1 Three is the number of clusters that emerge both from the dendogram in Figure 1 and from the Duda–Hart 
(2001) cluster stopping rule, as in correspondence of the number of cluster equals to 3the value of the 
Je(2)/Je(1) index is 0.7666, the largest available. 
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Figure 1 Scenario 0: Cluster Analysis 
 
 
Figure 1 represents a dendrogram showing the hierarchical clustering using Ward 
Linkage method with the Euclidean distance applied to all 9 dimensions of the Small 
Business Act for Europe: 1. Entrepreneurship, ‘2. Second chance’, ‘3. Think small first & 
Responsive administration’, 4. State aid & public procurement, 5. Access to finance, 6. 
Single market, 7. Skills & Innovation, 8. Environment, 9. Internationalization.  
The second scenario is instead based on eight dimensions, as it excludes the first one, 
i.e. the Cluster Analysis is based on: ‘2. Second chance’, ‘3. Think small first & 
Responsive administration’, 4. State aid & public procurement, 5. Access to finance, 6. 
Single market, 7. Skills & Innovation, 8. Environment, 9. Internationalization. 
The third scenario is instead based on eight dimensions and it excludes the second one, 
i.e. the Cluster Analysis is based on 1. Entrepreneurship, ‘3. Think small first & 
Responsive administration’, 4. State aid & public procurement, 5. Access to finance, 6. 
Single market, 7. Skills & Innovation, 8. Environment, 9. Internationalization. 
Following the same logic, the 9 dimesions were removed one by one  constructing 10 
different scenarios upon which to run the Cluster Analysis. The 9 dendograms on the 
different scenarios are reported in Figure A1 in the Appendix. 
Figure 2 summarizes the number of times (in percentage) country x is coupled with 
country z. To construct the Figure, Scenario 0 is given double the weight of the 
remaining 9 scenarios, given that it is the most complete one. Then the matrix in Figure 
2 reports the number of occurences in which each country x belongs to the same Cluster 
as country z. The darker the green, the higher is the number of cases in which two 
countries are paired in the scenarios. For instance, looking at the second row of Figure 2 
it emerges that Denmark has been coupled with Belgium in 73% of the cases, i.e. in 8 
out of 11 scenarios. 
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Figure 2 Robust consensus clustering on SBA 2017 𝓟∗  
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2.1 Overview on the clusters of EU28 countries 
 
The final Cluster structure that emerges from figure 2  is characterized by 3 clusters: 
1. Cluster 1: Austria, Belgium, Germany, Slovenia, Portugal, Denmark, Ireland, 
Finland, United Kingdom, Sweden and the Netherlands  
2. Cluster 2: Bulgaria, Poland, Romania, Estonia, Latvia, Lithuania, Hungary, France, 
Cyprus, Malta, Czech Republic, Luxembourg, Hungary and Slovakia;  
3. Cluster 3: Greece, Italy, Spain. 
That structure is visualized in figure 3 and is going to serve as the initial Cluster structure 
in this report. When interpreting Figure 2 the first observation is that the 3 Clusters are 
pretty robust, in the sense that countries within the Cluster are strongly associated with 
each other. With the exception of few cases, associations are mostly greater than 50%. 
This is in strong constrast to the previous report related to the Cluster analysis on the 
SBA 2016 where 5 clusters of countries were identified. The Baltic states on the one hand 
and Italy and Spain on the other hand were very isolated Clusters. Furthermore, in the 
previous edition the associations between clusters (i.e., between countries within two 
separate clusters) were very weak and associations within the same Cluster (i.e. among 
countries in the same cluster) were weaker than the one reported in Figure 2.  
It also emerges that Cluster 1  is robustly far from Cluster 2  and Cluster 3 , none of the 
countries belonging to Cluster 1 have a significantly high enough association to countries 
belonging to Cluster 2 and 3 respectively. Cluster 3 instead is inherently very robust, 
with associations above 90%. It is also weakly associated to Cluster 2. For instance, in 
45% of the scenarios, Greece resulted to be in the same Cluster of Slovakia, Hungary 
and Croatia. These findings are not surprising. Indeed, in the 2016 SBA Cluster Analysis 
Greece was not associated to Italy and Spain, rather it was linked to the former Cluster 
4. Some minor connections can be found between France, Cezch Republic, Slovakia, 
Hungary and Croatia with the Mediterranean Cluster 3. France also has some common 
characteristics with some countries from Cluster 1 namely Belgium, Germany, Portugal 
and Slovenia.  
Cluster analysis of the current edition is more robust than the previous because of the 
stronger internal associations of countries belonging to the same Cluster. Low 
associations between clusters (i.e., between countries within two separate clusters) are 
weak, which allows clear cut separations. Whereas in the last edition one of the premisis 
of the analysis was that the unclear character of the borders defining the groups required 
being cautious about driving separate messages for each Clusters. In the current analysis 
it is possible to safely treat the 3 Clusters separated and with clear borders.  
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Figure 3. Cluster identification 
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3 Descriptive analysis of clusters 
3.1 Cluster comparison - EU 
Figure 4 summarizes how the three clusters behave when compared to EU average 
(blue line) on each dimension. For certain principles such as ‘3.Think Small First & 
Responsive Administration’, the three Cluster averages as well as European average are 
close to each other, so that grounding policy recommendation on EU versus Cluster 
specific performance will not lead to substantially different benchmarks. There are 
instead principles, such as  5. Access to finance in which the variation across Cluster 
averages is too high to allow for the simple assumption that EU average is a valuable and 
feasible benchmark.  
 
Figure 4 Clusters and EU average performance across dimensions 
 
 
Figure 5, Figure 6 and Figure 7 provide a better visualization on how each of 
the three clusters behaves with respect to EU average. Overall, Clusters 1 and 2 are 
closer to the EU average, while Cluster 3 is far and below EU average in every dimension.  
In other words, for countries in Clusters 1 and 2 taking EU average values as the 
benchmark would not make much difference than using the Cluster average values. On 
the contrary, for Cluster 3, given the large gap in-between, benchmarking with respect to 
EU values may not be realistic. 
Cluster 1 is performing better than the EU average in eight out of the nine 
principles; it is below EU average only for 4. Public procurement. Cluster 2 is better than 
EU average in 2 principles, 4.Public procurement and 5. Access to finance and is very 
close but below EU average for the remaining principles but Innovation, where the 
difference is higher.   
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Cluster 3 is worse than EU average in every dimension. Clusters are 
heterogeneous when compared to EU average values, so that using EU average as a 
benchmark for all the European countries might be risky: it might not be achievable as a 
target for countries in Cluster 3, while it might not be enough ambitious for countries 
which are systematically better than it, e.g. countries in Cluster 3.  
 
Figure 5 Cluster 1 and EU average performance across dimension 
 
 
Figure 6 Cluster 2 and EU average performance across dimension 
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Figure 7. Cluster 3 and EU average performance across dimension 
 
 
 
 
3.2 Clusters robustness across dimensions  
 
Clusters’ average values in each dimension are reported in Figure 8 to Figure 16. 
Figure 8 Cluster performance in 1. Entrepreneurship 
  
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
Cluster 3 – EU average 
 
Cluster 1 Cluster 2 Cluster 3 EU
14 
 
 
Figure 9 Cluster performance in ‘2. Second Chance’ 
  
Figure 10 Cluster performance in ‘3.Think Small First & Responsive Administration’ 
  
 
 
 
 
15 
 
 
 
Figure 11 Cluster performance in 4. State aid & public procurement 
  
Figure 12 Cluster performance in 5. Access to finance 
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Figure 13 Cluster performance in 6. Single market 
  
Figure 14 Cluster performance in 7. Skills & Innovation 
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Figure 15 Cluster performance in 8. Environment 
  
Figure 16 Cluster performance in 9. Internationalization 
  
 
 
These maps show a quite general message that, in the majority of them, the lowest 
Cluster average is found for Cluster 3, while the highest Cluster average is obtained by 
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Cluster 1. There are however two exceptions to this rule. In dimension 4. State aid & 
public procurement the best preforming Cluster is instead Cluster 2. In dimension 7. 
Skills & Innovation Cluster 3 performs better than Cluster 2, while Cluster 1 is the best 
performing one.  
Overall it can be  can concluded that Clusters are quite consistent across dimensions in 
their performance in SBA dimensions, being Cluster 1 the best performing one in most 
dimensions.  
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4 Cluster analysis robustness across time  
This section explores how consensus Cluster conclusions hold when expanding the 
analysis using data from previous years. This is an attempt to identify whether clusters 
are robust, not only across dimensions, as it has been explored in Section 2, but also 
across time. Such an overview would in a later section allow to zoom (into next section) 
into countries that changed cluster. Before performing such across time analysis several 
limitations need to be highlighted. 
- Dimensions over the different editions of the SBA have changed, some indicators 
were removed and some others were included. Therefore, as a preliminary step, it 
was necessary to create 9 comparable dimensions (i.e. constructed from the same 
and comparable set of indicators) for previous years. Thus, it was retroactively 
recreated the SBA for years before 2017 based on the indicators that constitute 
the framework of the SBA 2017.  
- However, the data coverage is very weak before 2014. When trying to incorporate 
values from before 2014, the only year were all dimensions were computable is 
2012, as : 
o in 2014 ‘8.Environment’ and ‘9.Internationalization’ were not computable 
because of more than 50% missing indicators,  
o in 2013 ‘7.Skills & Innovation’ and  ‘9.Internationalization’ were not 
computable for the same reason.  
o Table A2 in Appendix summarizes the issues in the coverage.  
- Given such data availability the backwards exercise includes 2015 and 2012.  
- With respect to 2016, SBA 2017 only has 12 new indicators available. Results 
from consensus clustering in 2016 and 2017 are thus necessarily unaltered. 
For these reasons, the SBA 2017 framework is compared with its  backward 
reconstructed SBA framework for 2015 and the backward reconstructed SBA framework 
for 2012. 
In addition, for SBA2017 all the statistical coherence checks were performed and 
evaluated, while the reconstructed SBA 2015 and 2012 have not undergone all the 
proper statistical checks. 2015 cannot be considered as a validated framework. In 
particular the principal component analysis, the statistical coherence on the sole year 
2015 and all the simulations made to test for the assumptions in the choice of weights 
and outliers have not been conducted. Details on these steps performed on SBA 2017 are 
discussed in the methodological Report (Ghisetti and de Pedraza, 2017).  
With all these caveats explained, the stability of the clustering across time is tested 
by conducting two alternative Cluster exercises. 
First, the ‘reconstructed’ SBA framework for 2015 and 2012 following 2017 
criteria has been computed. Secondly, on this frameworks a robust consensus Cluster 
analysis is performed following the same method as detailed in Section 2.  
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Figure 17. Robust consensus clustering on reconstructed SBA 2015 𝓟∗  
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Figure 18. Robust consensus clustering on reconstructed SBA 2012 𝓟∗  
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DE 100% 100% 100% 82% 100% 100% 18% 100% 100% 100% 
                 
  
SI 27% 27% 27% 36% 27% 27% 91% 27% 27% 27% 100%                             
  
  
EE 27% 27% 27% 45% 27% 27% 82% 27% 27% 27% 73% 100% 
            
  
  
  
LV 18% 18% 18% 36% 18% 18% 73% 18% 18% 18% 64% 91% 100% 
           
  
  
  
LT 18% 18% 18% 36% 18% 18% 73% 18% 18% 18% 64% 91% 100% 100% 
          
  
  
  
FR 18% 18% 18% 36% 18% 18% 91% 18% 18% 18% 82% 91% 82% 82% 100% 
         
  
  
  
CY 18% 18% 18% 36% 18% 18% 91% 18% 18% 18% 82% 91% 82% 82% 100% 100% 
        
  
  
  
LU 18% 18% 18% 36% 18% 18% 91% 18% 18% 18% 82% 91% 82% 82% 100% 100% 100% 
       
  
  
  
MT 18% 18% 18% 36% 18% 18% 91% 18% 18% 18% 82% 91% 82% 82% 100% 100% 100% 100% 
      
  
  
  
CZ 9% 9% 9% 27% 9% 9% 73% 9% 9% 9% 64% 73% 64% 64% 82% 82% 82% 82% 100% 
     
  
  
  
SK 0% 0% 0% 18% 0% 0% 73% 0% 0% 0% 64% 73% 82% 82% 82% 82% 82% 82% 82% 100% 
    
  
  
  
HU 0% 0% 0% 18% 0% 0% 73% 0% 0% 0% 64% 73% 82% 82% 82% 82% 82% 82% 82% 100% 100% 
   
  
  
  
HR 18% 18% 18% 27% 18% 18% 100% 18% 18% 18% 91% 82% 73% 73% 91% 91% 91% 91% 73% 73% 73% 100% 
  
  
  
  
RO 0% 0% 0% 18% 0% 0% 73% 0% 0% 0% 64% 73% 82% 82% 82% 82% 82% 82% 82% 100% 100% 73% 100% 
 
  
  
  
BG 0% 0% 0% 18% 0% 0% 73% 0% 0% 0% 64% 73% 82% 82% 82% 82% 82% 82% 82% 100% 100% 73% 100% 100%   
  
  
PL 0% 0% 0% 18% 0% 0% 73% 0% 0% 0% 64% 73% 82% 82% 82% 82% 82% 82% 82% 100% 100% 73% 100% 100% 100% 
  
  
EL 0% 0% 0% 0% 0% 0% 9% 0% 0% 0% 9% 0% 0% 0% 0% 0% 0% 0% 9% 0% 0% 9% 0% 0% 0% 100%    
IT 0% 0% 0% 0% 0% 0% 9% 0% 0% 0% 9% 0% 0% 0% 0% 0% 0% 0% 9% 0% 0% 9% 0% 0% 0% 100% 100%   
ES 0% 0% 0% 0% 0% 0% 18% 0% 0% 0% 18% 9% 9% 9% 9% 9% 9% 9% 0% 9% 9% 18% 9% 9% 9% 91% 91% 100% 
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The number of robust Clusters identified on the reconstructed SBA for 2015 is 4. 
Results of such a Cluster Analysis are reported into Figure 17. The same exercise for 
2012 has been replicated, results of such a Cluster Analysis are reported into Figure 18. 
 
Table 1  Country positioning in the different Cluster Analysis  
Country 2017 2015 2012 Change cluster? 
BE C1 C1 C1 No 
DK C1 C1 C1 No 
IE C1 C1 C1 No 
SE C1 C1 C1 No 
FI C1 C1 C1 No 
NL C1 C1 C1 No 
PT C1 C1 C2 Yes, from 2012 to 2015 it improved and moved to the top performing cluster 
UK C1 C1 C1 No 
AT C1 C2 C1 
Yes, from 2012 to 2015 it got worsened to join Cluster 2, then from 2015 to 2017 it improved 
and moved to the top performing cluster  
DE C1 C1 C1 No 
SI C1 C1 C2 Yes, from 2012 to 2015 it moved to the best performing Cluster 
EE C2 C2 C2 No 
LV C2 C2 C2 No 
LT C2 C2 C2 No 
FR C2 C2 C2 No 
CY C2 C2 C2 No 
LU C2 C2 C2 No 
MT C2 C2 C2 No 
CZ C2 C2 C2 No 
SK C2 C4 C2 Yes, from 2015 instead of being in a separate Cluster they have reached countries in Cluster 2 
HU C2 C4 C2 Yes, from 2015 instead of being in a separate Cluster they have reached countries in Cluster 2 
HR C2 C4 C2 Yes, from 2015 instead of being in a separate Cluster they have reached countries in Cluster 2 
RO C2 C4 C2 Yes, from 2015 instead of being in a separate Cluster they have reached countries in Cluster 2 
BG C2 C4 C2 Yes, from 2015 instead of being in a separate Cluster they have reached countries in Cluster 2 
PL C2 C4 C2 Yes, from 2015 instead of being in a separate Cluster they have reached countries in Cluster 2 
EL C3 C3 C3 No 
IT C3 C3 C3 No 
ES C3 C3 C3 No 
 
The number of robust Clusters identified on the reconstructed SBA for 2015 is 4. 
Results of such a Cluster Analysis are reported into Figure 17. The same exercise for 
2012 has been replicated, results of such a Cluster Analysis are reported into Figure 18. 
 
Table 1 summarizes conclusions from each of the three Cluster exercises to 
facilitate comparison. It identifies the Cluster of each country over the three Cluster 
exercises. There are 9 countries (out of 28) that changed Cluster when comparing 2012, 
2015 and 2017. The comparison shows that the Cluster structure is not completely 
consistent over time. The following main changes can be identified. First, while robust 
consensus clustering displays four Clusters for 2015, it displays only three for 2012 and 
2017. The main reason of having an additional Cluster in 2015 is that a group of 
countries (Slovakia, Hungary, Croatia, Romania, Bulgaria and Poland) belonged to 
Cluster 2 in 2012, formed a separately Cluster in 2015 and move back to join Cluster 2 in 
2017. In addition, Portugal moved from Cluster 2 in 2012, to the best performing Cluster 
1 in 2015 and 2017. Finally, Austria has a fluctuating behaviour over time: from 2012 to 
2015 it got worse and moved from the best performing Cluster to join Cluster 2. Later, 
from 2015 to 2017 it improved and moved again to the top performing cluster  
As most cluster changes are characterized by countries that move up to a better 
performing cluster, in the next section these mobile countries are explored further.  
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4.1 Focus on countries that changed Cluster across time 
Following DG GROW request, this section exploits Cluster analyses and Cluster 
changes as a stepping stone to spot countries where fast improvements of specific 
indicators were feasible.  Countries that have change to a better cluster are the focus of 
the analysis in this subsection, namely: Austria Croatia, Hungary, Poland, Portugal, 
Romania, Slovakia and, Slovenia.   
For each country, dimensions with a positive progress over time are identified. Data 
availability differs across countries, dimensions and indicators. In practical terms this 
means the periods for which it is possible to calculate progress over time are not 
homogeneous and such calculation is not always feasible. When data are available, 
calculations are computed over the period of 2009-2017, however different solutions are 
adopted to better fit the data availability of each dimension, as reported into Table 2. To 
limit the influence of noise in the data in computing the compound annual growth rates, 
three years averages are taken as the basis of these calculations. Therefore, growth 
rates are calculated between the average 2015-2017 and the average 2009-2011 
considering that there are six periods in between. This is the case for dimensions ‘2. 
Second Chance’ and ‘3.Think small first & Responsive administration’. When data for 
2017 is not available, growth rates are calculated between the average 2014-2016 and 
the average 2008-2010. This is the case for dimensions 1. Entrepreneurship and 6. 
Single market. For 5. Access to finance and 7. Single market, growth rates are calculated 
between the average 2014-2016 and the average 2010-2012 to allow better 
comparability with the previous edition. Table 2 summarizes the coverage and it outlines 
in the additional notes specific data constraints.  
 
Table 2  Progress over time and data availability 
Growth rates Description Additional note 
2009-2017 (3y average) 
When data for 2017 are available: growth rates are 
calculated with respect to average 2015-2017 and the 
average 2009-2011. This is the case for dimensions 2. 
and 3. 
For 'Second chance' 2017 is available for 3 out of the 4 
indicators building the dimension. The remaining indicator 
has been imputed (id 23). For 'Think Small First & 
Responsive Administration' 6 out of the 13 indicators are 
available at 2017, for the remaining imputed values for 2017 
are used to construct the average. 
2008-2016 (3y average) 
When data for 2017 is not available, growth rates are 
calculated between the average 2014-2016 and the 
average 2008-2010. This is the case for dimensions 1 
and 6, where the 2016 calculation rule has been applied 
For 'Entrepreneurship' the latest available year for indicator 
1.11 (internal id 18) is 2014, so only 2014 is used for 
computing the 2014-2016 average. For 'Single Market'  5 
indicators are available at 2016 as latest available year, 
whereas the remaining 4 building this dimensions have been 
imputed for the construction of the growth rate 
2010-2016 (3y average) 
When data for 2017 is not available, growth rates are 
calculated between the average 2014-2016 and the 
average 2010-2012. This is the case for dimensions 4, 5 
and 7 where the 2016 rule has been applied to improve 
the comparability with the past (2016) growth rates 
For 'Access to Finance' only one indicator was available (out 
of 9) at 2017, thus suggesting to use the 2014-2016 time 
span. For only one indicator the last available year is 2015 
and not 2016 (id 46). For 'Skills & Innovation' 9 of the 12 
indicators are available up to 2016, whereas for the 
remaining 3 imputed values are used for the construction of 
growth rates. 
not computed 
If insufficient data coverage in the indicators (below 
40%) over the period 2008-2017 growth rates 
dimensions are not computed. 
  
 
Dimension’s progress over time is reported in Table 3. Notes and concerns 
described in Table 2 have to be taken into account when reading Table 3. Dimensions’ 
progress over time offers a long run aggregated growth measure.  
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Table 3  Progress over time by country and by dimension 
Dimensions  Croatia Hungary Portugal Slovakia Poland Slovenia Romania Austria 
1. Entrepreneurship -1.08% 0.65% 5.24% -0.14% -0.22% -2.36% 9.51% 0.00% 
2. 'Second chance' -0.33% -1.13% -0.37% -0.07% -0.51% 1.06% -0.13% 2.48% 
3. 'Responsive 
administration' 
0.83% 1.28% 2.02% -0.47% 4.57% 0.66% 1.64% 0.19% 
5. Access to finance 0.87% 2.72% 4.51% 3.22% 1.70% 0.98% 4.50% -1.06% 
6. Single market 0.00% 1.67% 4.08% 2.18% 1.86% -0.08% -0.93% 1.92% 
7. Skills & 
innovation 
-3.54% -0.93% -1.66% -2.87% -0.81% -0.80% 0.03% -0.45% 
Calculations done using periods depending on data availability. Progress over time set to zero and not reported 
in this table when coverage in the indicators of that dimensions in the specific country in the period 2008 to 
2017 is lower than 40%. For the three missing dimensions it has not been computed due to data availability. 
The second step, after identifying the dimension where countries that have changed 
changed cluster have improved the most,  is to explore the year to year progress for 
specific indicators that compose each of those dimensions. In other words, the focus 
moved to the indicators that have changed mostly for the selected countries and the 
selected dimensions under scrutiny. For economy of space tables on the indicators in 
each dimension2 are not reported. Before entering into the details of yearly changes 
indicators, it is important to notice that, for several indicators, there is no information 
consecutive years. This means that the long run information, as calculated for 
aggregated dimensions (Table 2 and Table 3) cannot always be complemented with 
calculations at the  indicators’ level, namely their yearly changes. For certain 
yearly growth rates can be calculated only for one year, using information only from 
data points (years) during the period 2008-2017. For others, the progress has been 
calculated using information from more than two years during the period 2008-2017 
not using information on consecutive years. Finally, for some indicators it was not 
possible to calculate improvements due to the lack of data. More details on this issues 
are discussed into the next section. All these caveats have been taken into account  
the below discussion about countries that have changed Cluster in time (The number 
of robust Clusters identified on the reconstructed SBA for 2015 is 4. Results of such a Cluster Analysis are 
reported into Figure 17. The same exercise for 2012 has been replicated, results of such a Cluster 
Analysis are reported into Figure 18. 
 
Table 1). 
Croatia (HR) shows positive, though not very high, improvements, in two 
dimensions ‘3. Think Small First & Responsive Administration’ and in 5. Access to finance. 
Mixed evidence is found when exploring year to year change of the indicators building 
                                           
2 It is important to recall that the specific objective of the exploration is not to identify the source of cluster 
changes, rather to build upon cluster analyses to select specific countries and upon progress over time to 
identify dimensions where indicators are explored further. 
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these two dimensions. Regarding ‘3. Think Small First & Responsive Administration’, in 
general administrative burdens have decreased in Croatia during the period under 
scrutiny. This is the case of indicators like “3.3 Paid-in minimum capital (% of income per 
capita)” and “3.4 Time to register property (in days)”. In other indicators, like “3.6 
Payment of taxes (number per year)”, the burden is reduced during a period but 
increased afterwards. In dimension 5. Access to finance, indicators like “5.3 Total 
duration in days to get paid (no of days)” face a 19.27% reduction, followed by a 
15.67% increase. Fluctuation is even higher in “5.4 Bad debt loss (% of total turnover)” 
where a sharp reduction of 91.09% in 2015 is followed by a 166% increase in 2016. 
Other indicators, such as “5.2 Strength of legal rights index” changed only one year 
during the whole period. For several indicators there is no information on consecutive 
years. This means that the long run information on dimensions cannot be complemented 
with the, lower aggregation level, indicators’ yearly changes. For example, in the case of 
Croatia, there is no data on the indicator “5.1 Venture capital investment (% of GDP)”.  
In Hungary (HU) the best two improvements over time are found in dimensions 5. 
Access to finance and 6. Single market. Fluctuating evidences are found when exploring 
specific indicators: a positive improvement one year may be followed by negative 
evolution the next period and vice versa. For example, in dimension 5. Access to finance, 
some indicators, such as “5.1. venture capital investment”, “5.2 Strength of legal rights 
index”, or “5.3 Cost of borrowing for small loans relative to large loans”,  are able to 
change quickly. Similarly, in 6. Single market, indicators like “6.1 Number outstanding 
single market directives (directives not notified or not transposed into national 
legislation)” also fluctuate from positive to negative changes very quickly. As an 
exception, it is important to notice that Hungary displays a clear constant improvement 
in exporting and importing within Europe, specially online trade which is reflected in 
indicators like “6.5 Intra-EU exports of goods by SMEs in industry (% of SMEs)”, “6.6 
Intra-EU imports of goods by SMEs in industry (% of SMEs)” and “6.7 Intra-EU online 
exporters (% of SMEs)” 
Progress in Portugal (PT) is also found in 5. Access to finance and 6. Single 
market.  Indicators like “5.1 Venture capital investments  (% of GDP)” , “5.7 Access to 
public financial support including guarantees (% share that indicated a deterioration)”, 
“5.8 Willingness of banks to provide a loan (% share of respondents who indicated a 
deterioration)” and “6.1 Number outstanding single market directives (directives not 
notified or not transposed into national legislation)” fluctuate and change quickly. 
In the case of Slovakia (SK), improvement is found again mainly in 5. Access to 
finance and 6. Single market. “5.5 Cost of borrowing for small loans relative to large 
loans”, “5.9 equity funding available for new and growing firms (Likert scale 1-5)” and 
“5.10 Professional Business Angels funding available for new and growing firms (Likert 
scale 1-5)” are the quick/fluctuating indicators. “6.1 Number outstanding single market 
directives (directives not notified or not transposed into national legislation)” , “6.5 Intra-
EU exports of goods by SMEs in industry (% of SMEs)”, “6.6 Intra-EU imports of goods 
by SMEs in industry (% of SMEs)” and “6.7 Intra-EU online exporters (% of SMEs)” are 
the single market ones. Again, concerns arise as same indicator change in different 
directions in consecutive years.  
In the case of Poland (PL) ‘3. Think Small First & Responsive Administration’ is the 
dimension with highest long run improvement. In general the cost and burdens to start a 
business have decreased in Poland during the period under scrutiny and this is reflected 
in most of the indicators of this dimension with the exception of “3. 8 Cost to enforce 
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contracts (% of claim)” , “3.10 Complexity of administrative procedures are a problem 
when doing business (% of businesses who agree with the statement)” and “3.13 The 
people working for government agencies are competent and effective in supporting new 
and growing firms (Likert scale 1-5)”. ‘3. Think Small First and Responsive 
Administration’ is followed by 5. Access to Finance and 6. Single market. In particular, 
“5.1 Venture capital investments  (% of GDP)”  and “5.5 Cost of borrowing for small 
loans relative to large loans” are quick changing indicators that fluctuate a lot moving 
from positive to negative. 
In Slovenia (SL), two dimensions ‘3. Think Small First & Responsive 
Administration’ and 5. Access to finance are identified as leading improvements. “3.3 
Paid-in minimum capital (% of income per capita)” and “3.4 Time to register property (in 
days)” were reduced year after year clearly. Other indicators in this dimension also 
evolved in a way that improved responsive administration but the evolution was not 
constant. For example, “3.12 Burden of government regulation (1 worst-7 best)” 
decreased until 2015 but increased again afterwards. Regarding ‘5. Access to finance’, 
none of the indicators follows a constant positive evolution through time and, again, 
positive developments are followed by negative ones.  
In Romania (RO) 1. Entrepreneurship and 5. Access to finance are the best two 
performing dimensions. Similarly to what has been shown for other countries and other 
dimensions, indicators from dimension 1. Entrepreneurship change quickly and evolve in 
different directions. Some example are “1.1 Total early-stage Entrepreneurial Activity”, 
“1.3 Established Business Ownership Rate”, “1.4 Improvement-Driven Opportunity 
Entrepreneurial Activity: Relative Prevalence” and “1.5 Entrepreneurial intentions”. 
Regarding 5. Access to finance, “5.5 Cost of borrowing for small loans relative to large 
loans” and “5.7 Access to public financial support including guarantees” change quickly, 
are unstable and positive evolution can be followed by negative one.  
Following same approach, the sources of Austria’s changes in Clusters are 
explored. In the case of Austria (AT), from 2012 to 2015 its position deteriorated and 
moved from Cluster 1 to Cluster 2, then from 2015 to 2017 it improved and moved back 
to the top performing cluster. According to the long run progress over time, dimensions 
‘2. Second chance’ and 6. Single market are the two dimensions where Austria performed 
better. Changes in dimension 2. Second Chance are driven by a reduction in the  “2.2 
Cost to resolve insolvency (% of the debtor's estate). In the 6. Single market dimension 
Austria performs irregularly with improvements followed by worsening and vice versa in 
several indicators like “6.1 Number outstanding single market directives (directives not 
notified or not transposed into national legislation)”, “6.2 Average transposition delay for 
overdue directives (in months)” and “6.3 Number of pending infringement proceedings”.  
In light of the analysis conducted so far it can be concluded that in many of the countries 
that have been studied, some indicators in dimensions 5. Access to finance and 6. Single 
market can change quickly. In the previous section 5. Access to finance was identified as 
in which the variation across Cluster averages was too high to allow for the simple 
assumption that EU average is a valuable and feasible benchmark. The fact that it can 
change quickly may qualify  that conclusion. 
Indicators related to facilitating access to credit and adopting EU directives seem 
to be able to improve quickly and countries that take this into account may see their 
dimensions improving. However, these indicators can also deteriorate quickly.  
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Although the above may be useful to identify and explore specific indicators, it 
does not mean that Cluster analyses and its evolution through time is driven by the 
dimensions and the indicators explored above. Changes in Clusters cannot be easily read 
at the indicator level. First, it is important to stress that cluster changes can also be due 
to deterioration of indicators of other countries originally in one cluster. If country A is in 
the same cluster with countries B and C, if C and B improves while A remains with similar 
indicators, A may change cluster because it has not improved enough. Second, many of 
the identified indicators fluctuate a lot. And third, the poor correlation structure of the 
indicators in the framework makes likely that big jumps in one indicator are not at all 
captured by the progress over time in their dimensions simply because of their weak 
correlation . Therefore the evolution of a specific dimension might not be correlated with 
some of its indicators, as it is discussed in the methodological report (Ghisetti and de 
Pedraza, 2017).    
4.2 Identifying fast changing indicators 
Previous sections have explored specific indicators building upon cluster analyses 
to identify specific countries and upon progress overtime to identify dimensions. 
However, yearly changes of some indicators may fluctuate in a way that progress over 
time, calculated for the whole period (Table 2), may not identify dimensions with quick 
yearly changes in indicators. In order to offer a more complete view, this section 
explores all the indicators for all the countries. It identifies the highest improvement 
possible in the annual growth rate for each indicator during the period under scrutiny, i.e. 
2008-2017.  
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Table 4 identifies, in the second column, the highest annual growth rate for each 
indicator during the period 2008-2017. When the direction of the indicator is negative – 
meaning that the lower the indicator the better for the country – the value reported 
corresponds to the minimum improvement. In other words, for indicators with a positive 
direction a growth rate of +25% is positive, thus the maximum is reported. For indicators 
with a negative direction a positive growth rate of +25% would instead mean that the 
country has deteriorated its performance.  Consequently its minimum value is reported, 
i.e. the value of a country that managed to reduce faster this negative indicator. The 
third column identifies  the country and year where the highest improvement was 
obtained.  
It is important to stress that in the Statistical Coherence assessment, each 
observation with an extremely high growth rate have been re-checked for the presence 
of mistakes in the data by experts in DG GROW, so as to exclude the presence of wrong 
outliers in the current dataset.  
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Table 4, together with the maximum/minimum change in the indicator,  reports the 
number of times, from 2008 to 2017, , in which the year changes were greater than, 
respectively 20%, 50% or 75%.The respective columns: column (>20%) reports the 
number of cases with a growth rate bigger than 20%, column (>50%) reports the 
number of cases with a growth bigger than 50% and column (>75%) reports the number 
of cases with a growth bigger than 75%.  
Deciding which of the reported threshold is the right one to select fast changing 
indicators is not a statistical choice, rather a conceptual one, that should be grounded on 
expertise on each and every indicators, their design and their evolution over time. 
Consequently, the data will be only presented to provide an overview on how indicators 
can change over time but no decision on which of the columns presented is better suited 
to this purpose will be suggested.  
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Table 4  Highest improvements and more frequent high improving indicators 
Id Indicator Improvement 
(max or min) 
Country year 
corresponding 
Cases 
>20% 
Cases 
>50% 
Cases 
>75% 
1.1 Total early-stage Entrepreneurial 
Activity  
130.23% Romania2011 35 7 2 
1.2 Total early-stage Entrepreneurial 
Activity for Female Working Age 
Population 
145.71% Netherlands2016 50 15 7 
1.3 Established Business Ownership Rate 305.00% Hungary2012 27 8 4 
1.4 Improvement-Driven Opportunity 
Entrepreneurial Activity: Relative 
Prevalence 
114.33% Italy2014 21 4 1 
1.5 Entrepreneurial intentions 187.21% Romania2011 38 12 7 
1.6 Entrepreneurship as Desirable Career 
Choice 
30.95% Hungary2010 3 0 0 
1.7 High-status to successful 
entrepreneurship 
18.03% Hungary2009 0 0 0 
1.8 Media attention for entrepreneurship 68.42% Hungary2009 9 1 0 
1.9 Entrepreneurship Education at basic 
school (primary and secondary) 
68.14% Portugal2015 7 1 0 
1.10 Entrepreneurship Education at post-
secondary levels 
25.11% Sweden2011 2 0 0 
1.11 Share of high growth enterprises 174.41% Croatia2013 3 2 1 
2.1 Time to resolve insolvency -60.00% Slovenia2016 4 2 0 
2.2 Cost to resolve insolvency  -50.00% Slovenia2011 4 0 0 
2.3 Fear of Failure Rate -25.49% Greece2011 4 0 0 
2.4 Strength of insolvency framework 
index  
125.00% Cyprus2016 1 1 1 
3.1 Time to start a business  -95.35% Poland2012 29 10 4 
3.2 Cost to start a business  -87.25% Greece2013 20 9 5 
3.3 Paid-in minimum capital -100.00% Czech 
Republic2015 
18 11 10 
3.4 Time to register property  -91.67% Portugal2011 30 13 2 
3.5 Cost to register property  -100.00% Slovakia2011 8 4 1 
3.6 Payment of taxes  -64.10% Romania2015 16 7 0 
3.7 Time to pay taxes  -61.73% Finland2012 8 1 0 
3.8 Cost to enforce contracts  -31.72% Slovenia2010 2 0 0 
3.9 Fast-changing legislation and policies 
are a problem when doing business * 
-17.95% United 
Kingdom2015 
0 0 0 
3.10 The complexity of administrative 
procedures are a problem when doing 
business * 
-16.42% Portugal2015 0 0 0 
3.11 Starting a business: Procedures  -54.55% Greece2014 13 1 0 
3.12 Burden of government regulation  18.29% Poland2009 0 0 0 
3.13 The people working for government 
agencies are competent and effective 
in supporting new and growing firms  
29.17% Latvia2010 5 0 0 
4.1 SMEs' share in the total value of 
public contracts awarded 
N/A  0 0 0 
4.2 Share of businesses having taken part 
in a public tender of public 
procurement procedure * 
70.83% Cyprus2015 4 2 0 
4.3 Average delay in payments - public 
authorities 
-250.00% Ireland2016 38 20 11 
4.4 Enterprises submitting a proposal in a 
public electronic tender system 
653.91% Slovenia2012 10 2 1 
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(eProcurement) 
5.1 Venture capital investments  (% of 
GDP) 
1700.00% Hungary2010 26 14 10 
5.2 Strength of legal rights index  66.67% Hungary2015 2 1 0 
5.3 Total duration in days to get paid  -69.29% Lithuania2015 17 3 0 
5.4 Bad debt loss (% of total turnover) -91.09% Croatia2015 23 10 3 
5.5 Cost of borrowing for small loans 
relative to large loans 
-1019.70% Malta2016 40 20 17 
5.6 Rejected loan applications and loan 
offers whose conditions were deemed 
unacceptable (% of loan applications 
by SMEs) 
-100.00% Estonia2015 53 19 7 
5.7 Access to public financial support 
including guarantees  
-66.62% Portugal2015 40 7 0 
5.8 Willingness of banks to provide a loan  -88.16% Estonia2015 56 10 1 
5.9 Equity funding available for new and 
growing firms  
30.39% Spain2015 7 0 0 
5.10 professional Business Angels funding 
available for new and growing firms  
76.37% Estonia2016 9 1 1 
6.1 Number outstanding single market 
directives  
-87.50% Sweden2013 75 25 2 
6.2 Average transposition delay for 
overdue directives  
-78.26% Finland2015 78 19 1 
6.3 Number of pending infringement 
proceedings 
-57.14% Estonia2016 38 1 0 
6.4 Public contracts secured abroad  N/A  0 0 0 
6.5 Intra-EU exports of goods by SMEs in 
industry  
104.38% Slovakia2011 10 7 3 
6.6 Intra-EU imports of goods by SMEs in 
industry  
215.49% Slovakia2011 10 6 3 
6.7 Intra-EU online exporters ** 89.40% Romania2013 20 5 2 
6.8 New and growing firms can easily 
enter new markets  
39.66% Greece2016 7 0 0 
6.9 New and growing firms can enter 
markets without being unfairly 
blocked by established firms.  
28.44% Greece2016 5 0 0 
7.1 SMEs innovating in house  60.01% Lithuania2014 3 1 0 
7.2 Innovative SMEs collaborating with 
others ** 
51.09% Lithuania2014 3 1 0 
7.3 SMEs introducing product or process 
innovations as % of SMEs ** 
54.80% Lithuania2014 2 1 0 
7.4 SMEs introducing marketing or 
organisational innovations ** 
31.42% Latvia2010 1 0 0 
7.5 Sales of new to market and new to 
firm innovations as % of turnover ** 
86.39% United 
Kingdom2012 
6 1 1 
7.6 Share of SMEs selling online 101.72% Slovakia2011 44 12 3 
7.7 Share of SMEs purchasing online 170.81% Romania2013 34 8 3 
7.8 Training enterprises as share of all 
enterprises 
N/A  0 0 0 
7.9 Turnover from e-commerce 802.77% Slovakia2011 41 15 10 
7.10 Percentage of total persons employed 
that have ICT specialist skills 
24.82% Luxembourg201
5 
2 0 0 
7.11 Share of SMEs provided training to 
their personnel to develop/upgrade 
their ICT skills 
45.77% Slovenia2015 5 0 0 
7.12 R&D Transfer  22.52% United 
Kingdom2012 
2 0 0 
8.1 SMEs that have taken resource-
efficiency measures  
18.67% Romania2013 0 0 0 
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8.2 SMEs that have benefitted from public 
support measures for their resource-
efficiency actions  
68.75% Hungary2015 4 1 0 
8.3 SMEs that offer green products or 
services  
61.11% Malta2013 7 1 0 
8.4 SMEs with a turnover share of more 
than 50% generated by green 
products or services  
106.25% Lithuania2013 7 4 2 
8.5 SMEs that have benefitted from public 
support measures for their production 
of green products * 
316.67% Denmark2015 6 1 1 
9.1 Extra-EU online exporters  92.61% Luxembourg201
3 
8 1 1 
9.2 Information availability N/A     
9.3 Involvement of trade community N/A     
9.4 Advance rulings N/A     
9.5 Formalities – automation N/A     
9.6 Formalities – procedures N/A     
9.7 Border Agency Co-operation (internal) N/A     
9.8 Extra-EU exports of goods by SMEs in 
industry  
41.35% Germany2011 3 0 0 
9.9 Extra-EU imports of goods by SMEs in 
industry  
43.56% Germany2011 3 0 0 
N/A refers to indicators for which improvements cannot be calculated because of the lack of data. * identifies 
indicator for which progress has been calculated using information only from two years during the period 2008-
2017) ** identifies indicators for which progress has been calculated using information from more than two 
years during the period 2008-2017 but not using information about consecutive years.   
Data are corrected for the direction, in case of an indicator with a negative direction the minimum value is 
reported, while the maximum is reported for indicators with a positive direction. 
 
 
Table 5 enriches   
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Table 4 by adding second, third and fourth maximum improvements as well. 
 
Table 5  Second, Third and Fourth Highest improvements (continues the previous Table) 
 
Id 2nd best  3rd best 4th best  Country year 
2nd best  
Country year 
3rd  best  
Country year 
4th  best  
1.1 85.07% 70.45% 61.54% Lithuania2013 Portugal2011 Latvia2009 
1.2 140.00% 128.13% 102.70% France2010 Romania2011 Latvia2009 
1.3 200.00% 151.85% 119.05% Latvia2009 Belgium2011 Romania2011 
1.4 55.47% 55.43% 51.61% Romania2014 Portugal2016 Romania2010 
1.5 141.89% 133.33% 126.92% Croatia2011 Ireland2013 Denmark2010 
1.6 30.43% 21.39% 13.79% Belgium2010 Finland2016 Romania2010 
1.7 15.63% 14.55% 13.24% Slovakia2012 Spain2010 France2012 
1.8 46.88% 43.13% 39.39% Hungary2010 Greece2014 Belgium2010 
1.9 34.31% 26.45% 23.71% Spain2014 France2012 Latvia2012 
1.10 20.35% 17.84% 17.82% Greece2015 Latvia2012 Belgium2015 
1.11 54.29% 26.81% 19.87% Cyprus2014 Malta2014 Ireland2013 
2.1 -50.77% -50.00% -34.38% Czech Republic2011 Latvia2012 Czech Republic2014 
2.2 -44.44% -24.14% -23.08% Austria2013 Spain2011 Latvia2012 
2.3 -24.74% -23.84% -22.64% Bulgaria2016 Greece2015 Romania2010 
2.4 12.00% 0.00% 0.00% Poland2017 Austria2008 Austria2008 
3.1 -82.86% -80.00% -78.57% Spain2013 Czech Republic2014 Luxembourg2012 
3.2 -83.17% -81.36% -78.80% Latvia2013 Spain2010 Germany2009 
3.3 -100.00% -100.0% -100.0% Czech Republic2015 Czech Republic2015 Czech Republic2015 
3.4 -75.32% -73.60% -71.43% Romania2010 Hungary2009 Portugal2010 
3.5 -61.54% -58.12% -54.55% Ireland2013 Greece2015 Hungary2011 
3.6 -63.72% -63.16% -60.00% Romania2013 Poland2016 Finland2010 
3.7 -41.77% -37.31% -21.48% Czech Republic2010 Czech Republic2013 Spain2009 
3.8 -22.74% -8.45% -2.56% Italy2014 Portugal2010 Sweden2016 
3.9 -14.71% -14.29% -11.00% Lithuania2015 Denmark2015 Netherlands2015 
3.10 -14.52% -12.50% -10.00% United Kingdom2015 Denmark2015 Netherlands2015 
3.11 -40.00% -36.36% -36.36% Poland2010 Slovenia2009 Slovenia2009 
3.12 14.65% 14.46% 13.57% Belgium2016 Romania2014 Sweden2009 
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3.13 25.41% 24.27% 22.86% Croatia2016 Lithuania2012 Greece2013 
4.1 N/A      
4.2 57.69% 34.78% 26.67% Spain2015 Denmark2015 Malta2015 
4.3 -150.00% -123.5% -109.0% Lithuania2016 Latvia2015 Lithuania2015 
4.4 50.87% 48.56% 46.81% Belgium2013 France2013 Cyprus2013 
5.1 600.00% 250.00% 200.00% Czech Republic2010 Poland2011 Greece2009 
5.2 40.00% 20.00% 14.29% Czech Republic2015 Lithuania2014 Sweden2010 
5.3 -63.67% -53.97% -48.72% Greece2015 Slovakia2015 United Kingdom2015 
5.4 -90.91% -76.74% -74.29% Latvia2016 Hungary2015 Ireland2016 
5.5 -691.59% -670.0% -431.6% Cyprus2012 Croatia2012 Bulgaria2015 
5.6 -100.00% -100.0% -79.42% Estonia2015 Estonia2015 Cyprus2014 
5.7 -62.47% -61.40% -57.52% Estonia2015 Croatia2015 Slovenia2016 
5.8 -71.87% -63.10% -61.23% Slovenia2016 Malta2015 Spain2015 
5.9 29.27% 25.81% 24.71% Belgium2014 Slovakia2014 Greece2013 
5.10 40.11% 40.00% 31.40% Croatia2016 Portugal2016 Portugal2011 
6.1 -80.00% -75.00% -74.19% Malta2009 Latvia2012 Czech Republic2012 
6.2 -75.00% -73.75% -71.81% Latvia2012 Sweden2015 Ireland2011 
6.3 -44.44% -41.67% -40.00% Lithuania2011 Luxembourg2015 Finland2010 
6.4 N/A      
6.5 101.45% 86.31% 68.58% Greece2011 United Kingdom2011 Czech Republic2013 
6.6 110.53% 91.51% 68.79% Greece2011 United Kingdom2011 Czech Republic2013 
6.7 80.21% 71.54% 60.53% Latvia2011 Slovakia2011 Poland2011 
6.8 38.33% 29.48% 24.50% France2014 France2011 Hungary2011 
6.9 24.89% 21.84% 21.11% Hungary2013 Lithuania2013 France2011 
7.1 23.29% 22.19% 15.31% Netherlands2010 Slovakia2010 Malta2012 
7.2 24.14% 21.89% 19.88% Romania2014 Slovakia2010 Italy2014 
7.3 20.40% 16.81% 14.09% Netherlands2010 Slovakia2010 Ireland2014 
7.4 19.87% 14.48% 11.74% Malta2012 Netherlands2010 Finland2010 
7.5 38.18% 29.81% 28.35% Romania2014 Latvia2012 Lithuania2014 
7.6 98.94% 87.02% 68.10% Romania2010 Romania2013 Poland2010 
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7.7 119.45% 78.16% 70.55% Hungary2009 Poland2016 France2015 
7.8 N/A      
7.9 376.28% 323.46% 206.73% Greece2016 Cyprus2012 Croatia2009 
7.10 21.54% 16.91% 13.63% Poland2015 Ireland2016 Greece2016 
7.11 28.53% 25.99% 24.60% Greece2015 Netherlands2016 Italy2015 
7.12 20.79% 18.47% 16.39% Hungary2012 Sweden2011 Finland2016 
8.1 8.33% 7.78% 6.33% Greece2013 Belgium2013 Lithuania2013 
8.2 42.11% 25.71% 22.62% Denmark2015 Sweden2015 Luxembourg2015 
8.3 36.00% 29.41% 28.57% Luxembourg2013 Romania2013 Lithuania2013 
8.4 100.00% 68.75% 55.56% Hungary2013 Germany2013 France2013 
8.5 50.00% 30.00% 29.17% Portugal2015 Czech Republic2015 Bulgaria2015 
9.1 31.72% 28.06% 24.14% France2015 Finland2013 Hungary2013 
9.2 N/A      
9.3 N/A      
9.4 N/A      
9.5 N/A      
9.6 N/A      
9.7 N/A      
9.8 32.23% 21.43% 19.51% Greece2011 Lithuania2009 Luxembourg2010 
9.9 28.25% 22.96% 19.67% Greece2011 Czech Republic2012 Latvia2011 
N/A refers to indicators for which improvements cannot be calculated because of the lack of data. * identifies 
indicator for which progress has been calculated using information only from two years during the period 2008-
2017) ** * identifies indicators for which progress has been calculated using information from more than two 
years during the period 2008-2017 but not using information about consecutive years.   
Data are corrected for the direction, in case of an indicator with a negative direction the minimum value is 
reported, while the maximum is reported for indicators with a positive direction. 
 
Table 6 provides an overview on the top five changing indicators in each measure. 
They can be considered a selection of fast changing indicators. From  Table 6 similar 
conclusion as from the previous section can be obtained. There are indicators from 
dimension 5. Access to finance in every Column. “5.1 Venture capital investments  (% of 
GDP)” and “5.5 Cost of borrowing for small loans relative to large loans” are the most 
frequent ones. Dimension 6. Single market is also quite visible in the table, it is the main 
dimension in increases above 20% and 50% because of indexes “6.1 Number 
outstanding single market directives” and “6.2 Average transposition delay for overdue 
directives”. Other apparently fast changing indicators are “7.9 Turnover from e-
commerce”, “4.4 Enterprises submitting a proposal in a public electronic tender system 
(eProcurement)”, “1.3 Established Business Ownership Rate”, “1.5 Entrepreneurial 
intentions”.  
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Table 6  Top 5 fast changing indicators 
  Top 5 
Improvement 
(max or min) 
Top 5 
Number of 
Cases 
>20% 
Top 5 
Number of 
Cases >50% 
Top 5 
Number of 
Cases >75% 
Top 5  
2nd best  
Top 5 
3rd best 
Top 5 
4th best  
5.1 Venture 
capital 
investments  
(% of GDP) 
6.2 Average 
transposition 
delay for 
overdue 
directives 
6.1 Number 
outstanding 
single market 
directives 
5.5 Cost of 
borrowing for 
small loans 
relative to 
large loans 
5.5 Cost of 
borrowing for 
small loans 
relative to 
large loans 
5.5 Cost of 
borrowing for 
small loans 
relative to 
large loans 
5.5 Cost of 
borrowing for 
small loans 
relative to 
large loans 
5.5 Cost of 
borrowing for 
small loans 
relative to 
large loans 
6.1 Number 
outstanding 
single market 
directives 
6.2 Average 
transposition 
delay for 
overdue 
directives 
5.1 Venture 
capital 
investments  
(% of GDP) 
7.9 Turnover 
from e-
commerce 
7.9 Turnover 
from e-
commerce 
7.9 Turnover 
from e-
commerce 
7.9 Turnover 
from e-
commerce 
5.8 Willingness 
of banks to 
provide a loan 
4.3 Average 
delay in 
payments - 
public 
authorities 
7.9 Turnover 
from e-
commerce 
5.1 Venture 
capital 
investments  
(% of GDP) 
5.1 Venture 
capital 
investments  
(% of GDP) 
5.1 Venture 
capital 
investments  
(% of GDP) 
4.4 Enterprises 
submitting a 
proposal in a 
public 
electronic 
tender system 
(eProcurement
) 
5.6 Rejected 
loan 
applications and 
loan offers 
whose 
conditions were 
deemed 
unacceptable 
(% of loan 
applications by 
SMEs) 
5.5 Cost of 
borrowing for 
small loans 
relative to large 
loans 
1.3 
Established 
Business 
Ownership 
Rate 
1.3 Established 
Business 
Ownership 
Rate 
 
1.5 
Entrepreneuria
l intentions 
1.5 
Entrepreneuria
l intentions 
1.3 Established 
Business 
Ownership 
Rate 
 
1.2 Total early-
stage 
Entrepreneurial 
Activity for 
Female Working 
Age Population 
5.6 Rejected 
loan applications 
and loan offers 
whose 
conditions were 
deemed 
unacceptable (% 
of loan 
applications by 
SMEs) 
4.3 Average 
delay in 
payments - 
public 
authorities 
1.5 
Entrepreneuria
l intentions 
1.3 Established 
Business 
Ownership 
Rate 
1.3 Established 
Business 
Ownership 
Rate 
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5 Clusters, dimensions and economic variables  
The Cluster analysis performed on the SBA principles groups countries by capturing 
their common features regarding SMEs with respect to their SBA performance. It allows  
the selection of a proper benchmark with respect to the specific topic. Countries grouped 
in the same Cluster may differ in their overall performance with respect to broader 
economic aspects. This section explores the relationship between clusters, dimensions 
and economic outcomes.  Most recent data, from Eurostat SBS and STS, on Value Added 
and Employment in small and medium enterprises (less than 250 workers) dates to 
2014. As an alternative, this section exploits the projected values of Value Added and 
Employment produced by DIW for DG GROW within the SBA framework.  
This analysis is not intended to identify causal relationship between SBA dimensions and 
and economic performance. It only explores simple correlations.   
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Figure 19 to Figure 27 provide simple correlation analysis, visualized in scatter 
plots, of Value Added and Employment projections for 2016 and each of the 9 dimensions 
of the SBA2016. Levels and growth rates of Value Added and Employment are 
considered.  Correlations with levels can be strongly driven by initial conditions, countries 
better positioned in terms of their overall levels of GDP or employment. Correlations with 
the growth rate of and of each of the 9 dimensions complete the analysis. Given that 
2017 has very few updated indicators, growth rates were constructed on 2016 with 
respect to 2015, to allow enough variations to the nine dimensions.  
For every dimension each figure below report  with 4 graphs displaying the 
correlation of: 
 The dimension value with the economic outcome “Employment in SMEs” (in 
millions employees), both values expressed in levels in 2016 (top left of each 
Figure) 
 The dimension value with the economic outcome “Value added in SMEs” (in 
millions euro), both values expressed in levels in 2016 (top right of each 
Figure) 
 The growth rate of the economic outcome “Employment in SMEs” with respect 
to the growth rate of the dimension, both growth rates computed with respect 
to 2015 to 2016 (bottom left of each Figure) 
 The growth rate of the economic outcome “Value added in SMEs” with respect 
to the growth rate of the dimension, both growth rates computed with respect 
to 2015 to 2016 (bottom right of each Figure) 
A trend line and the measure of goodness of fit (R-squared) are also reported in each 
Figure. Countries’ dots are colored in the 3 different colors to signal where in the 
economic outcomes-dimensions space graph each cluster is. Cluster 1 is colored in red, 
Cluster 2 in yellow and Cluster 3 in green, following the same colors as Figure 3. 
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Figure 19 Scatter plot and correlations VA and EMPL in SMEs and ‘2. Second Chance’ 
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Figure 20 Scatter plot and correlations VA and EMPL in SMEs and 7. Skills and Innovation 
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Figure 21 Scatter plot and correlations VA and EMPL in SMEs and 9. Internationalization 
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Figure 22 Scatter plot and correlations VA and EMPL in SMEs and 1. Entrepreneurship 
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Figure 23 Scatter plot and correlations VA and EMPL in SMEs and ‘3. Think Small First & 
Responsive Administration’ 
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Figure 24 Scatter plot and correlations VA and EMPL in SMEs and 4. State aid and public 
procurement 
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Figure 25 Scatter plot and correlations VA and EMPL in SMEs and 5.Access to Finance 
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Figure 26 Scatter plot and correlations VA and EMPL in SMEs and 6. Single market 
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Figure 27 Scatter  plot and correlations VA and EMPL in SMEs and 8. Environment 
 
 
Overall, the measure of fit is always very low, signalling that the correlation between 
the two economic outcomes and each dimension only captures a minimum amount of the 
variability. To make an example, in Figure 19 the R-squared reported in the top left 
quadrant is 0.0291. This means that ‘2. Second Chance’ can only explain 3% of the 
variation in Employment in the 28 Member States. In other terms, the 9 dimensions do 
not seem to be good predictors of Value Added and Employment in SMEs, neither 
expressed in levels, nor in growth rates. 
Overall, there are two groups of dimensions: a group were a positive correlation is 
depicted between dimension and economic outcomes, and a group were a negative 
correlation seems to predominate. Table 7 summarizes this grouping. The  group 
characterised by a positive correlation between the dimension and Value Added in SMEs 
and Employment in SMEs (in levels or growth rates) is composed by the following 
dimensions: 
• 2. Second Chance 
• 7. Skills & Innovation 
• 9. Internationalization 
Those are the dimensions that are more related (of the SBA framework) to Value Added 
and Employment in SMEs. 
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Negative or even flat correlations are however found in the remaining dimensions. This 
evidence will deserve deeper investigation aimed at understanding the reasons why a 
negative correlation is found, which is not feasible with the current data availability. 
Whereas for 8 over 9 dimensions the direction of the effect (positive, negative or flat) 
was similar throughout the economic outcome measures we are using. There is a 
dimension for which this rule does not apply. 1. Entrepreneurship is positively correlated 
to Value added, but not to Employment. Improvements in this dimension seems to be 
positively related only to Value added and to its growth.  
 
Table 7  Summary table on correlation analysis economic outcomes-SBA 
 
  Effect on Value added in SMEs 
  + -/ flat 
Effect on 
Employment in 
SMEs 
+ 
‘2. Second Chance’ 
7. Skills & Innovation 
9.Internationalization 
(empty) 
-/ flat 
1. Entrepreneurship ‘3. Think Small First and Responsive 
Administration’ 
4. State aid and public procurement 
5.Access to Finance 
6. Single Market 
8. Environment 
 
Visually it is possible to see that 3 identifiable clouds of countries can be spotted 
in most of the figures. Countries in the 3 clusters are generally grouped in similar places 
in the economic outcomes-dimensions space. In general Cluster 1 countries are most 
often above the trend line, they display higher economic outcome values and higher 
dimension’s scores. Cluster 2 and Cluster 3 countries are in general below the trend line 
instead. This is an interesting evidence in support of the Cluster analysis. Indirectly, this 
supports the robustness of Clusters and shows that similarities also hold on external 
variables, such as Value added and Employment in SMEs. 
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6 Conclusion 
 
The SBA country fact sheets are produced each year, since 2008, by the European 
Commission’s Directorate-General for Internal Market, Industry, Entrepreneurship and 
SMEs (DG GROW), and since 2011, with the scientific support of the European 
Commission Joint Research Centre (JRC). The main goal of the fact sheets is to capture 
the performance of the SMEs across the EU28 MSs by a collection of quantitative 
indicators covering ten conceptual principles derived from the Small Business Act for 
Europe (SBA): (1) Entrepreneurship, (2) ‘Second chance’, (3) ‘Think small first’, (4) 
‘Responsive administration’, (5) State aid & public procurement, (6) Access to finance, 
(7) Single market, (8) Skills and innovation, (9) Environment, and (10) 
Internationalization.  
The JRC's Competence Centre on Composite Indicators and Scoreboards (COIN) 
at the Unit Modelling, Indicators & Impact Evaluation has calculated and analyzed the 
2017 SBA dimensions based on international standards and the in-house methodology in 
order to ensure their transparency and reliability. The aim of this analysis was to enable 
policymakers and other relevant stakeholders to derive accurate and in-depth conclusions 
from the available quantitative information. This report aimed to explore if Cluster 
analyses can be used as a stepping stone to provide realistic benchmarks and examples 
for useful advice for better performance. Although several useful conclusion have been 
found, all the concerns and limitations stated in each section have to be taken into 
account.Robust consensus cluster methodology has been explained in section 2 and 
implemented to group EU28 countries according to their SBA performance. The exercise 
displays 3 Clusters of similar and comparable countries. Common features, differences as 
well as performance of these Clusters have been analyzed in Section 3. Robustness of 
clustering result has been tested by examining dimension by dimension. Section 4 has 
explored the robustness of Clusters across time and  identified  a group of countries that 
changed cluster during the period of study. That group of countries has been  studied 
further to identify fast changing indicators. Section 5 explores the relationship between 
SBA dimensions and economic outcomes, namely Value Added and Employment in SMEs. 
The main finding of such an explorative analysis, is that 2. Second Chance, 7. Skills & 
Innovation and 9. Internationalization appear to be the SBA dimensions most related to 
the two measure of economic outcomes that were tested. In addition, countries in the 3 
clusters are generally grouped in similar places in the economic outcomes-dimensions 
space which indirectly supports the robustness of Clusters. 
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Methodological Appendix on robust consensus Clustering 
Figure A1. Dendograms in the 9 scenarios for robust consensus Cluster analysis 
 
 
 
Figure A1 represents the dendograms of the Cluster analysis performed on the 9 
alternative scenarios to derive a robust consensus Clustering. Each dendrogram helps 
visualize the associations between EU28 countries for any given Scenario. For each 
country the dendrogram starts from level 0 (on a vertical axis), signalling the closest 
association, and as the number grows (on the vertical axis) the country gets associates 
with increasingly more distant neighbours. At the end (around the value 2.5 on the 
vertical axis in Figure A1) all countries are grouped in a single Cluster. 
To visually identify Clusters of countries it is possible to draw an imaginary horizontal line 
passing through the desired distance level among the countries. For example in the case 
of Scenario 1, it is possible to visualize 3 Clusters of countries when drawing a line in 
correspondence of the value 1.3 of the dissimilarity measure. 
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Table A2. Weak coverage in the backcast reconstruction of SBA – lost dimensions only 
2014 2014 2013 2013 2011 2011 2010 2010 2009 2009 2009 2009 2008 2008 
8. 
Enviro
nment 
9. 
Internationali
zation 
7. Skills & 
Innovation 
9. 
Internationali
zation 
8. 
Environ
ment 
9. 
Internationali
zation 
8. 
Environ
ment 
9. 
Internationali
zation 
4. State aid & Public
procurement 
7. Skills & 
Innovation 
8. 
Environ
ment 
9. 
Internationali
zation 
8. 
Environ
ment 
9. 
Internationali
zation 
Austria 0% 22% 25% 33% 0% 33% 0% 22% 25% 25% 0% 22% 0% 22% 
Belgium 0% 22% 25% 33% 0% 33% 0% 22% 25% 33% 0% 22% 0% 22% 
Bulgaria 0% 22% 33% 33% 0% 33% 0% 22% 0% 25% 0% 22% 0% 22% 
Croatia 0% 22% 25% 33% 0% 11% 0% 0% 0% 33% 0% 0% 0% 0% 
Cyprus 0% 22% 33% 33% 0% 33% 0% 22% 25% 25% 0% 22% 0% 0% 
Czech 
Republic 
0% 22% 42% 33% 0% 33% 0% 22% 25% 25% 0% 22% 0% 22% 
Denmark 0% 22% 25% 33% 0% 33% 0% 22% 25% 17% 0% 22% 0% 22% 
Estonia 0% 22% 25% 33% 0% 33% 0% 22% 25% 17% 0% 22% 0% 22% 
Finland 0% 22% 42% 33% 0% 33% 0% 22% 25% 25% 0% 22% 0% 22% 
France 0% 22% 42% 33% 0% 33% 0% 22% 25% 25% 0% 22% 0% 0% 
Germany 0% 22% 25% 22% 0% 33% 0% 22% 25% 33% 0% 22% 0% 0% 
Greece 0% 22% 33% 33% 0% 33% 0% 22% 25% 17% 0% 0% 0% 0% 
Hungary 0% 22% 42% 33% 0% 33% 0% 22% 25% 33% 0% 22% 0% 22% 
Ireland 0% 0% 42% 11% 0% 11% 0% 0% 25% 25% 0% 0% 0% 0% 
Italy 0% 22% 42% 33% 0% 33% 0% 22% 25% 33% 0% 22% 0% 22% 
Latvia 0% 22% 42% 33% 0% 33% 0% 22% 25% 33% 0% 22% 0% 22% 
Lithuania 0% 22% 42% 33% 0% 33% 0% 22% 25% 25% 0% 22% 0% 22% 
Luxembour
g 
0% 22% 33% 33% 0% 33% 0% 22% 0% 17% 0% 22% 0% 0% 
Malta 0% 22% 25% 33% 0% 33% 0% 22% 0% 25% 0% 22% 0% 0% 
Netherlands 0% 22% 42% 33% 0% 33% 0% 22% 25% 33% 0% 22% 0% 0% 
Poland 0% 22% 33% 22% 0% 22% 0% 22% 25% 17% 0% 22% 0% 22% 
Portugal 0% 22% 42% 33% 0% 33% 0% 22% 25% 25% 0% 22% 0% 22% 
Romania 0% 22% 42% 33% 0% 33% 0% 22% 0% 25% 0% 22% 0% 22% 
56 
Slovakia 0% 22% 42% 33% 0% 33% 0% 22% 25% 25% 0% 0% 0% 0% 
Slovenia 0% 22% 33% 33% 0% 33% 0% 22% 0% 25% 0% 22% 0% 22% 
Spain 0% 22% 42% 33% 0% 33% 0% 22% 25% 33% 0% 22% 0% 22% 
Sweden 0% 22% 33% 33% 0% 33% 0% 22% 25% 17% 0% 22% 0% 22% 
United 
Kingdom 
0% 22% 33% 33% 0% 33% 0% 22% 25% 33% 0% 22% 0% 22% 
GETTING IN TOUCH WITH THE EU 
In person 
All over the European Union there are hundreds of Europe Direct information centres. You can find the 
address of the centre nearest you at: https://europa.eu/european-union/contact_en 
On the phone or by email 
Europe Direct is a service that answers your questions about the European Union. You can contact this 
service: 
- by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls), 
- at the following standard number: +32 22999696, or 
- by electronic mail via: https://europa.eu/european-union/contact_en 
FINDING INFORMATION ABOUT THE EU 
Online 
Information about the European Union in all the official languages of the EU is available on the Europa 
website at: https://europa.eu/european-union/index_en 
EU publications 
You can download or order free and priced EU publications from EU Bookshop at: 
https://publications.europa.eu/en/publications. Multiple copies of free publications may be obtained by 
contacting Europe Direct or your local information centre (see https://europa.eu/european-
union/contact_en). 
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